11 samples of 8 seaweed families were collected at Con Co -Quang Tri and determined of the chemical compositions. The analysis results showed that these seaweed samples in Con Co contain high content of trace elements and low content of heavy metals. Many samples have good lipid quality to meet the requirements of safe food, as well as being good for the human health (such as CC1, N9, N4, and N6 samples). Especially, some seaweed samples were found to contain long-chain fatty acids with many double bonds presenting high bioactivity in their lipid composition, such as C20: 4n-6 (AA) up to 22.35% (Hypnea flagelliformis Grev., sample N6), C20: 5n-3 (EPA) 16.36 % (Grateloupia lithophila, sample N9), C22: 6n-3 (DHA) 1.07 % (Hypnea esperi, sample N2), C22: 5n-3 (DPA) 1.82% (Liagora spl., samples N4).
INTRODUCTION
Con Co Island, Quang Tri province is a place converging typical ecosystems of tropical waters with seaweed and coral ecosystems. This is the area spawning ground of valuable and endemic seafood species, with high economic values [1] .
Aggregate survey results showed that from 1975 to 2005, one grass species (Halophila ovalis -an oval grass species) and 56 other species of seaweeds belonging to 3 branches and 24 families have been found at Con Co coastal island. Among them, the brown seaweeds Phaeophyta have 17 species belonging to 6 families and accounting for 30.36 %, the red seaweeds Rhodophyta have 26 species belonging to 11 families and accounting for 46.43 %, and the green seaweeds have 13 species belonging to 7 families and accounting for 23.18 % [2] . They distribute in rocks, sands with gravel, shell of mollusks, corals. Growth and development of these species take place in winter and spring when the sea water has high and stable salinity (salinity from 25-32 ‰), low rainfall, clear water and without alluvial. Seaweeds fade away when water temperature is above 30 o C and salinity is low. These are two decisive factors that influence seaweeds crop in Con Co island area [3] .
The study of the chemical composition of the seaweed species in Con Co -Vietnam almost have not had any publication.
MATERIALS AND METHODS

Materials
The name of samples, time of collections and location of samples are presented in Table 1 .
The samples were collected in Con Co island and identified scientific name by Dr. Dam Duc Tien, Institute of Marine Environment and Resources. Samples were stored at standard conditions at the Institute of Natural Products Chemistry. 
RESULTS AND DISCUSSION
Humidity and total ash content
The research results are shown in Table 2 . Humidity: The obtained results show that the water content in seaweeds range from 82.86 % to 86.45 % of fresh weight, average content is 83.92 %. There were no significant differences in water content between different samples.
There are some variations in ash content between different samples within the range from 0.80 % to 3.74 % of fresh weight, average content is 1.88 %. The samples has the highest content of ash is N1 and the lowest content belong to N6.
Content of trace elements
The research results are shown in Table 3 . Content of Manganese (Mn): Manganese is one of elements that has high content. The sample has the highest content is sample N4 (881.42 ppm) and the lowest content belong to sample N7 (121.98 ppm), average content is 419.72 ppm.
Comment: Seaweeds in Con Co island accumulate quite highly content of trace elements. This area can be considered as potential area for the exploitation of these seaweed species to make raw materials for the supplement foods with micro-nutrients and for serving life.
Content of heavy metals
The research results in Table 4 show that the content of heavy metals in seaweed samples have considerable disparities between different species: Content of copper (Cu) ranges from 4.24 ppm (sample N6) to 23.6 ppm (sample N3); Content of lead (Pb) is 3.49 -22.35 ppm, sample N4 has the lowest content and the highest content belong to sample N3; Content of cadmium (Cd) is from 0.27 ppm (sample CC1) to 5.88ppm (sample N3); Content of arsenic (As) is 1.07-4.11ppm, sample N9 contains the lowest content while the highest content belong to N6. Compare with Vietnamese standards, QCVN 8-2: 2011/BYT, heavy metal limits in food for Cu (27 ppm), Pb (25 ppm), Cd (7 ppm) and As (15 ppm), research seaweed samples in Con Co have the heavy metal contents are much lower than the standards. Specially, species Opuntia Coelarthrum (sample N3) has the highest content in all four heavy metal targets but they are still lower than the standards.
Lipid content, composition and content of fatty acids
The obtained results are shown in Table 5 .
Total lipid contents of 11 samples range from 0.12 to 0.50 % in comparison with the weight of fresh seaweed. These results are compared with previous publication and show that the total lipid contents of seaweed species collected in Con Co are equivalent to the species of families Gracilariaceae and Ceraminaceae belonging to red seaweed phylum but still lower than those of species of brown seaweed phylum and green seaweed phylum [9] . The composition and content of fatty acids: Comment: When analysis the composition and content of fatty acids from research samples, we have identified 42 fatty acids that have 12 to 24 carbon atoms in their structures.
Saturated fatty acids (SFA) accounted for high content from 43.61 % to 79.22 %, in which the fatty acid C16:0 mainly occupies (from 43.08 % to 68.86 % of total fatty acids), the acid C18:0 has low content from 1.09 % to 7.76 %. There are appearances of long chain saturated fatty acids 20:0, 22:0, 24:0 in some samples with low contents, about 1 %. Specially, sample N3 contains fatty acid 22:0 with high content 11.32 %, this variation may be created by biochemical or environmental conditions, nutrition. They have affected the accumulation of these fatty acids excessly.
Polyunsaturated fatty acids (PUFA) have content from 3.35 % (sample N7) to 35.83 % (sample N9) of total fatty acids. These are the essential fatty acids which have high biological activity, they have a positive effect on animals in juvenile stage. In PUFA group we are interested in fatty acids C20, especially C20: 4n-6 (arachidonic acid -AA) that has the highest content of 22.35 % (sample N6), C20: 5n-3 (eicosapentaenoic acids -EPA) has content reaching 16.35 % (sample N9) and C20: 3n-6 (eicosatrienoic acid) has content reaching 1.43 % (sample CC4). They are the fatty acid precursors for the biosynthesis of eicosanoids and have extremely important role in modulating inflammatory processes in muscle.
Omega 3 fatty acids (or n-3) have found out 8 fatty acids, omega-3 content ranges from 0 to 17.67%. Particularly, fatty acid C20: 5n-3 (EPA) presented very high content in 3 samples N9, CC1, N4 (16.35 %, 13.47% and 6.34 %, respectively); this fatty acid is rarely found in other marine organisms. Acid C22:5n-3 (docosahexaenoic acid -DHA) only appears in sample N4 with content is 1.82 %, it is very rare to see in the seaweeds. The omega-3 fatty acids only appear in some samples with very low contents, less than 1 %. Particularly, sample CC4 does not contain the fatty acids of omega-3 group, which are considered diffirent from researches on seaweed samples ago. Because these fatty acids of this group are always the characteristic elements of the general marine organisms and particular seaweeds [10] .
The omega-6 fatty acids (or n-6): the majority of the research samples have content of omega-6 fatty acids higher than content of omega-3 fatty acids. We have identified 8 fatty acids whose content ranged from 2.09 % -23.14 %. The omega-6 fatty acids appear mainly such as C20: 4n-6 (AA) has a quite high content from 1.68 % to 22.35 % of the total fatty acids, acid C18: 2n-6 has content from 1.26 % -4.37 %, acid C20: 3n-6 has content from 0.32 % -1.45 %.
Omega 9 fatty acids (or n-9) have identified 4 fatty acids, C14 to C19 have contents from 0.62% -13.46 %. In which mainly fatty acid is C18:1n-9 presenting in 10 per 11 research samples with average content is 8.06 %, the remaining fatty acids only appear in some samples with the negligible content.
Index of PUFA/SFA ranged from 0.20 to 0.76. According to recommendations of World Health Organization (WHO), requirements for healthy food are index of PUFA/SFA>0.4. In 11 research samples there are 6 samples that achieve the requirements of this index, arranged in order from high to low as samples N6, CC1, N9, N5, N4, N3.
Index of n3/n6 ranged from 0 to 2.44. According to recommendations WHO, the food has the index n3/n6 > 0.1 is good for human health. We see that there are 6 satisfactory samples arranged in order from high to low as samples N4, N2, CC1, N9, N7, N6.
From the index of PUFA/SFA and n3/n6 above we may find out samples CC1, N9, N4, N6 with lipid components to meet the requirements of healthy food and good for the body.
CONCLUSIONS
We used modern analytical methods to analyze some chemical components of 11 seaweed samples collected in Con Co island -Quang Tri. The results are shown that: The water content ranged from 82.86 % to 86.45 %; The total ash content ranged from 0.8 % to 3.74 %; The content of trace elements: Iodine (17.06 -42.02 ppm), Iron (1987.86 -7233 .65 ppm), Zinc (23.66 -70.09 ppm), Manganese (121.98 to 881. 42 ppm); The content of heavy metals such as Cu, Pb, Cd and As are below the permissible standards; The total lipid content of 0.12-0.50% weight of fresh seaweed and there are 42 different fatty acids in samples have been identified. In which some long-chain fatty acids that have high bioactivity such as C20:4n-6 (AA) exhibited the highest content up to 22.35 % (Hypnea flagelliformis Grev., sample N6), C20:5n-3 (EPA) 16.36 % (Grateloupia lithophila, sample N9), C22: 6n-3 (DHA) 1.07 % (Hypnea esperi, sample N2), C22: 5n-3 (DPA) 1.82 % (Liagora sp1., sample N4).
